The main purpose of this paper was to apply the fuzzy analytic hierarchy process (FAHP) approach to explore key factors influencing the sustainable development of a green energy industry in Taiwan. Based on the literature and experts' opinions, a hierarchical structure with five assessment aspects and fifteen development factors was first constructed, and a FAHP algorithm model was then proposed. Finally, based on the AHP experts' questionnaires, we used the FAHP approach to evaluate the key factors. The results showed the following. (1) "Technology" is the most important aspect influencing sustainable development of green energy industry in Taiwan. (2) In order of relative importance, the top six key factors influencing sustainable development of green energy industry in Taiwan are "establishment of key technological capabilities, " "degree of integration of relevant laws and regulations, " "establishment of an industry chain, " "key raw materials and production equipment, " "protection of intellectual property, " and "preferential purchase price rates and various subsidies, " respectively.
Introduction
Due to the world economy's heavy dependence on fossil fuels during the past decades, the carbon dioxide emissions accompanying economic development have intensified the global greenhouse effect, and global warming, climate change, and ecological destruction have severely threatened human survival. As a result, the issue of sustainable development [1] [2] [3] [4] [5] [6] is growing in importance, and the governments of many countries have made sustainable development one of their administrative focal points.
Addressing global warming and environmental changes, the December 2009 United Nations Climate Change Conference in Copenhagen targeted the issues of reducing dependence on fossil fuels, vigorously searching for alternative energy sources. The conclusions of this conference have inspired new thinking about research and development of a green energy industry. In view of the need for energy and sustainable development, the development of renewable, lowpollution, environmentally friendly green energy has become an important aspect of environmental protection and energy policies [3, 4, [7] [8] [9] .
Taiwan has few natural resources and must depend largely on imports for the energy needed for economic development. However, international energy supplies and energy prices are easily affected by shifts in the international situation, and changes in energy prices can exert a major influence on domestic industry and economic development. In view of the need to reduce Taiwan's dependence on imported energy and provide Taiwan with reliable energy supplies, the government believes that the development of a "green energy industry" [1] can attain a balance among acquisition of energy, economic development, and environmental protection, while transforming Taiwan into a low-carbon, ecological country.
In 2008, the government of Taiwan vowed to make energy conservation and carbon emissions reduction important administrative policies. All industries that are able to conserve energy and reduce carbon emissions can be considered by the government as links in the green energy industry chain. Apart from the low-carbon energy industry, energy conservation/carbon reduction industry, and the greenhouse gas reduction industry, the government's promotion of the green energy industry chiefly focuses on the renewable energy industry [1] , including solar power, wind power, hydropower, geothermal power, biofuels, and hydrogen fuel cell industries. Nevertheless, the government and industry must overcome many development obstacles (such as excessively high investment costs and problems connected with development effectiveness, prices, technology, and markets) if Taiwan is to develop a green energy industry.
Because the development of a green energy industry has become an important part of the government's sustainable development and energy conservation/carbon reduction policies, the government must bear responsibility for the establishment of an environment in which a green energy industry can develop. In order to enhance the competitiveness of Taiwan's green energy industry and to help firms overcome relevant issues, it is necessary to analyze what developmental factors the green energy industry should possess and what developmental factors are essential. Because of this, in the face of a steadily growing green energy market, we must ask what key factors firms must consider when entering the green energy industry. This research issue is very worthy of in-depth investigation.
In summary, the main purpose of this paper is to analyze key factors influencing sustainable development of a green energy industry in Taiwan. This issue faces the qualitative characteristics of multiple factors questions and the inherently fuzzy nature of individuals' subjective views; it would be very difficult to express the importance of assessment factors in terms of precise values. Determining the importance of sustainable development factors constitutes a multiple criteria problem in which information is incomplete or imprecise and views may be subjective or endowed with linguistic characteristics. Hence, this study applies the fuzzy set theory [10] in conjunction with the AHP approach [11] to construct a fuzzy analytic hierarchy process (FAHP) approach, which can be used as a model enabling stakeholders to assess the key factors involved in sustainable development of green industries. The following section presents the preliminary assessment factors, and the third section described the method of FAHP approach. The fourth section consists of an empirical study, and the final section presents some conclusions.
Preliminary Factors Facilitating the Development of a Green Energy Industry
In order to understand factors needed for the development of a green energy industry, this study first gathered some key factors from the literature and obtained preliminary views concerning Taiwan's green energy development directions from interviews with experts and scholars. The study finally gleaned five major assessment aspects and 15 important developmental factors. The five aspects are technology, investment, government policy, environment, and market, and their characteristics are described in Table 1 .
Method
The concepts and methods used in this paper are briefly introduced in this section.
Triangular Fuzzy Numbers and Algebraic Operations.
In a universe of discourse , a fuzzy subset of is defined by a membership function ( ), which maps each element in to a real number in the interval [0, 1]. The value of function ( ) represents the grade of membership of in . A fuzzy number [18] in real line R is a triangular fuzzy number if its membership function :
with −∞ < ≤ ≤ < ∞. A triangular fuzzy number can be denoted by ( , , ). In this paper, Zadeh's extension principle [10] is employed to perform algebraic operations involving fuzzy numbers. Let 1 = ( 1 , 1 , 1 ) and 2 = ( 2 , 2 , 2 ) be fuzzy numbers. The algebraic operations of any two fuzzy numbers 1 and 2 can be expressed as follows:
(1) fuzzy addition:
(2) fuzzy subtraction:
(3) fuzzy multiplication:
(4) fuzzy division:
Ranking Method.
To match the FAHP algorithm developed in this paper and to solve the problem powerfully, the graded mean integration representation (GMIR) method, proposed by Chen and Hsieh [19] , is employed to defuzzify the fuzzy weights. Let = ( , , ), = 1, 2, . . . , , be triangular fuzzy numbers. By the GMIR method, the GMIR value ( ) of is
Suppose ( ) and ( ) are the GMIR values of and , respectively. We define the following: The protection of intellectual property rights will ensure that creators of intellectual property can enjoy the fruits of their innovations and will encourage the creation of even more intellectual property, which will have a positive effect on socioeconomic development and allow other members of the public to benefit from the intellectual property. The development of a green energy industry must rely on the patenting of inventions to promote technological autonomy and ensure that companies can securely transfer their technologies, facilitating the industry's development. [1, 4] Cultivation of green energy industry manpower ( 13 )
Personnel possessing technical knowledge play an extremely important role in the ceaseless process of innovation and improving competitiveness in the green energy industry. Via the establishment of laboratory system mechanisms, the provision of a secure environment can attract overseas manpower and ultimately enhance international competitiveness. Upgrading the green energy industry in the future must be accompanied by the constant training of industrial manpower, which will support the industry's future development and promote the industry's sustainable development.
Many problems will emerge during the intensely competitive process of industrial development. From a long-range perspective, only the establishment of an effective, well-integrated industry chain can boost the effectiveness and strength of the industry chain as a whole, enhancing the industry's competitive advantage. [4, 12] Key raw materials and production equipment ( 22 ) Investment in the development of key raw materials is extremely important if it is desired to produce superior green energy products. If Taiwan cannot provide an adequate supply of key raw materials and elements, this will be equivalent to control by foreign firms and will restrict the industry's future development. Conversely, if key raw materials and production equipment can be marketed internationally, this will boost the value of the industry's products and provide more employment opportunities in the industry. [4, 8, 12] Promotion of relevant investments in the industry
The green energy industry is a technology-and capital-intensive industry and requires interdisciplinary manpower. In order to lengthen the green energy product life cycle, firms must invest in the industry's suppliers, and the industry's development must be well integrated, which will expand domestic industrial activity and promote industrial investment, leading to a clustering effect and enhancing the green energy industry's international competitiveness.
Degree of integration of relevant laws and regulations ( 31 ) If green energy industrial development laws and regulations can integrate the perspectives of manufacturers, customers, and other interested parties and ensure that all interested parties believe that the government's laws and regulations can effectively promote the development of green energy industry, then interested parties will be even more willing to invest in the development of green energy products. In particular, when products are sold globally, testing and certification in Taiwan should be consistent with international standards. And, to avoid restricting the industry's development, the government should strive to integrate laws and regulations while maintaining an emphasis on deregulation.
[ 1, 12] Effective and convenient corporate incentive measures ( 32 )
When the firms in industry clusters form mutually beneficial relationships, relevant economic factors of production (such as technology, manpower, information, and funds) will accumulate continuously. When the government has effective and convenient corporate encouragement measures, this will have a positive effect on clustering of the industry and will enhance the competitiveness of the industry as a whole.
[ 1, 4, 12] 4 Mathematical Problems in Engineering To encourage the development of zero-pollution green energy, government policies must provide purchase prices offering sufficient incentive and must also provide incentive measures (such as subsidies and tariff exemptions) in order to promote the creation of a renewable energy market.
In order to provide the green energy industry with comprehensive technical support encompassing the areas of quality, performance, safety, and transactions and thereby enhance the international competitive advantage of the industry and its technology, companies must support the adoption of international certification technology. The establishment of an international certification laboratory framework can help companies to enhance quality, strengthen product quality and differentiation, accelerate mass production and value-adding capacity, and boost the industry's competitiveness. [9, 13] Shaping of the green energy environment; creation of demand ( 42 ) The government should shape an environment in which the green energy industry can develop and create domestic and foreign demand. In the domestic market, the government can expand the application of green energy products in public development projects or increase its purchases of green energy products. As for expansion of foreign markets, the signing of international accreditation and certification protocols and mutual authorization, can reduce companies' trade costs, enhancing the competitiveness of the green energy industry.
[1, 3-5, 12, 14, 15] Creating a sustainable development environment for green energy
The core spirit of green energy is sustainability. Through the environmental sustainability concept, the combination of environmental conservation and education can induce relevant interested parties in the green industry chain (such as manufacturers, consumers, and government) to collectively realize environmental sustainability (in education, environmental protection, and transportation), establishing a sustainable green energy environment. Green marketing has arisen in the wake of green consumerism. In particular, in international marketing activities, in order to promote the development of international trade, it is also necessary to protect the environment. It is therefore necessary to make consumers aware of the importance of green consumerism and foster a consensus to protect the environment. These concepts will establish green market values in the minds of consumers, give green energy products a superior impression, and enhance companies' image. [2, 7, 16] Size of market and stability ( 52 )
The size and stability of the consumer market are important factors affecting whether green energy product sales channels can be developed. Because government policy directions and consumer purchasing behavior can influence the size of the green energy market and consumer confidence, there should be a balance between green energy supply and demand as much as possible. [6, 12] Strengthening economic cooperation in the international market ( 53 )
The green energy industry is a global industry, and the industry and government should therefore strive to resolve asymmetric trade barriers between trading partners and strengthen firms understanding of foreign markets, which will help firms to respond to and strengthen risk control, expand green energy products market channels, and enhance domestic firms' ability to operate in international markets. [12, 17] The code names of each assessment aspect and development factor are shown in parentheses.
FAHP Approach.
The steps of the FAHP approach are described below.
Step 1 (establishment of a hierarchical structure). This study employs the hierarchical framework diagram shown in Figure 1 . In this framework, the problems lie on the th layer and consist of factors with a major influence on sustainable development of green energy industry. There are assessment aspects on the + 1 layer and + ⋅ ⋅ ⋅ + + ⋅ ⋅ ⋅ + development factors on the + 2 layer.
Step 2 (establishment of pairwise comparison matrices for development factors). Pairwise comparison of questionnaire results was employed to determine the experts' views of the relative importance of paired development factors. (1) Let ℎ , ℎ = 1, 2, . . . , , be the relative importance assigned to any two assessment aspects and by expert ℎ on the + 1 layer. Then, the pairwise comparison matrix is defined as
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. . , , be the relative importance assigned to any two development factors and V by expert ℎ on the + 2 layer. Then, the pairwise comparison matrix with respect to each assessment aspect, that is,
Step 3 (establishing triangular fuzzy numbers). The generalized mean is a typical representation of many well-known averaging operations [20] , including min, max, geometric mean, arithmetic mean, and harmonic mean. The min and max represent the lower and upper bounds of generalized means. In addition, the geometric mean is the most effective at representing the consensus views of multiple decision makers [11] . To aggregate all information generated by different averaging operations, we use the grade of membership to demonstrate their strength after considering all approaches. Triangular fuzzy numbers characterized through use of min, max, and geometric mean operations are therefore used to convey the views of all experts [21] .
. . , 8, 9] , ℎ = 1, 2, . . . , , ∀ , = 1, 2, . . . , , be the relative importance assigned to any two assessment aspects and by expert ℎ on the + 1 layer. After integrating the views of all experts, the triangular fuzzy numbers can be expressed as
where
, and = max { 1 , 2 , . . . , }.
We can integrate the views of all experts on the + 2 layer in the same way, so that the triangular fuzzy numbers can be expressed as 
, and
Step 4 (constructing fuzzy positive reciprocal matrices). We use the integrated triangular fuzzy numbers to construct fuzzy positive reciprocal matrices. For the +1 layer, the fuzzy positive reciprocal matrix can be expressed as
The equations of the fuzzy positive reciprocal matrices on the + 2 layer can be obtained using an analogous and method.
Step 5 (calculation of the fuzzy weights of the fuzzy positive reciprocal matrices). Let̃+
. . , , be the geometric mean of triangular fuzzy number of the th assessment aspect on the + 1 layer. The fuzzy weight of the th assessment aspect can then be expressed as
For convenience, the fuzzy weight is expressed as̃+ 1 = ( , , ). The equations of fuzzy weights on the + 2 layer can be obtained using an analogous and method.
Step 6 (defuzzifying the fuzzy weights to obtain crisp weights). To perform defuzzification in an effective manner, the GMIR method is used to defuzzify the fuzzy weights. Let +1 = ( , , ), ∀ = 1, 2, . . . , , be triangular fuzzy numbers. The GMIR of crisp weights can then be expressed as
The defuzzification of fuzzy weights on the + 2 layer can be performed using an analogous and method.
Step 7 (normalizing the crisp weights). To facilitate comparison of the relative importance of assessment aspects on different layers, the crisp weights are normalized and expressed as
Step 8 (calculating the integrated weights for each layer). Let +1 and +2 be the normalized crisp weights on the + 1 and + 2 layers. Then, one has the following.
(1) The integrated weights of each assessment aspect on the + 1 layer are 
Empirical Study
In this section, an empirical study for evaluating key factors influencing sustainable development of a green energy industry in Taiwan is surveyed as follows.
Data Collection.
The survey performed in this study sought to assess the relative importance of factors needed for the development of a green energy industry in Taiwan and to determine the key factors needed for a green energy industry to develop. The study issued an AHP questionnaire to industry personnel, government representatives in charge of energy policy, and university professors studying the green energy industry. An AHP questionnaire with five assessment aspects and fifteen development factors was used to compile the pairwise comparison matrices of each layer and express the relative importance of each development factor. To check whether the expressions/words were clear or important questions were missed, some scholars were invited to pretest the AHP questionnaire. Finally, two rounds of corrections based on questionnaire design principles were carefully performed, and the final AHP questionnaire was completed.
The surveys were completed through e-mails, phone calls, and in-person interviews conducted by the authors. The returned questionnaires were checked to determine whether the consistency index (CI) of each matrix of every layer was lower than 0.1 [11] . When the CI value of a matrix is higher than 0.1, this implies that the respondent had made an inconsistent pairwise comparison of two assessment aspects (or development factors). To prevent the occurrence of errors, the authors helped such respondents to correct their judgments until the CI value of each matrix was lower than 0.1.
A total of 32 questionnaires were distributed and 31 were recovered, for a recovery rate of 97%. Since the AHP questionnaire in this study was an expert questionnaire, Robbins recommendation that 5-7 experts are ideally required in studies of group decision-making questions suggests that the valid recovered questionnaires in this study provided representative views [22] .
4.2.
Results. In our case, with five assessment aspects and fifteen development factors, there were six (1 + 5) pairwise comparison matrices to compile. The authors use five assessment aspects ( 1 -5 ) from the thirty-one valid questionnaires as an example to illustrate the computational procedures used in the FAHP approach. The other five pairwise comparison matrices are omitted by reasoning of analogy. The computational process and empirical results are shown as follows.
Step 1 (constructing a fuzzy positive reciprocal matrix). The authors used relative importance data from the thirty-one valid questionnaires to compile a pairwise comparison matrix and then transformed this data into triangular fuzzy numbers through geometric mean method. We then employed these triangular fuzzy numbers to construct a fuzzy positive reciprocal matrix. The fuzzy positive reciprocal matrix for the assessment aspects layer ( 1 -5 ) is shown in Table 2 .
Step 2 (calculating the fuzzy weights of the fuzzy positive reciprocal matrix). In keeping with Step 5 of the FAHP approach, the geometric means of the triangular fuzzy number (̃+ 1 ) and the fuzzy weights (̃+ 1 ) of five assessment aspects are as shown in Table 3 .
Step 3 (defuzzifying the fuzzy weights and normalizing the crisp weights). Using Step 6 of the FAHP approach, the fuzzy weights can be defuzzified by the GMIR method to obtain the crisp weights ( (̃+ 1 )). Then, using
Step 7 of the FAHP approach, we can obtain the normalized weights ( +1 ). The results are as shown in Table 4 .
Step 4 (calculation of the integrated weights). After the encoding of the valid recovered questionnaires and combining the experts' views, this study used the FAHP procedures described in Section 3.3 to derive the relative weights of the development factors at each level, which enabled us to rank the assessment aspects and development factors in terms of relative importance (see Table 5 ).
The findings are described as follows.
(1) "Technology, " ranking 1, is the most important aspect influencing sustainable development of a green energy industry in Taiwan. "Government policy, " "investment, " and "market" are ranked in the second, third, and fourth places. "Environment" is the lowest ranked. Although these assessment aspects can still be ranked in order of precedence, the fact that "technology, " "government policy, " and "investment" all had weights in the range of 0.22-0.25 indicates that the experts viewed these three aspects as having roughly the same importance. In contrast, the weights of the aspects "markets" and "shaping the environment" were approximately 0.15, which indicates that the experts considered these two aspects to be more or less equal in importance. On the whole, the experts felt that "technology, " "government policy, " and "investment" are the most important aspects connected with the development of a green energy industry.
(2) For the "technology" aspect by the normalized weights, the "establishment of key technological capabilities" is the critical development factor. For the "investment" aspect, the "establishment of an industry chain" is the critical development factor. For
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(3) Daniel feels that most industries possess from two to six key elements [23] that determine success and a company that wishes to be successful must apply particular effort to these elements. Because of this, this study took 6.7% of the total weights of all 15 development factors as a threshold for selection of the most important criteria. As a consequence, this study employed the six of the 15 development factors that met this condition as the key factors affecting sustainable development of the green energy industry. The total weight of these factors was 54.27% (approximately 6/11). The results show that the top six key factors influencing sustainable development of a green energy industry in Taiwan are "establishment of key technological capabilities, " "degree of integration of relevant laws and regulations, " "establishment of an industry chain, " "key raw materials and production equipment, " "protection of intellectual property, " and "preferential purchase price rates and various subsidies, " respectively.
Discussions.
The following is a discussion of the six key factors thought to be most closely connected with the development of a green energy industry.
Establishment of Key Technological Capabilities.
In the eyes of the experts, this assessment factor is the most important factor, if Taiwan wishes to develop a green energy industry, and also represents strategic assets that Taiwan must establish and maintain when developing a green energy industry. Furthermore, the industry will have a greater competitive advantage when Taiwan can effectively provide key technical knowledge systems. Because of this, in the process of green energy industry development, the establishment of key technologies can increase the industry's competitive ability, enhance product quality or yield rate, and reduce production costs. Apart from this, because the green energy industry is an emerging industry, it is evolving rapidly, and the acquisition of key technological capabilities is therefore urgent to the industry's development. In the development of this emerging industry, Taiwan must shed its traditional role as a contract manufacturing specialist, while relying on national science and technology development programs to develop key technological capabilities needed for the industry's upgrading, which will ensure its profitability and international competitiveness.
Degree of Integration of Relevant Laws and Regulations.
Because the green energy industry's supply chain includes several industries (such as the renewable energy industry, low-carbon energy industry, and energy conservation/carbon reduction industry) and green energy products of these industries can be sold on a global basis, government policies, laws, regulations, procedures, and decisions should be made as transparent, consistent, and effective as possible, which will ensure that interested parties connected with the industry can obtain needed information and procedures within the shortest possible time, while boosting efficiency and minimizing unnecessary procedures and expenses. Apart from this, the government should accelerate the easing of domestic laws and regulations in order to facilitate consistency with international standards, while also establishing a wellintegrated interdisciplinary industry development environment and promoting international cooperation, which will help eliminate barriers to entry into overseas markets.
Establishment of an Effective Industry
Chain. Establishment of adequate infrastructure and an integrated industry structure will be necessary to the realization of a green energy industry. As a result, the availability of factors such Numbers in parentheses are ranks.
as technology, funds, manpower, appropriate government policies, and integration of resources will expand opportunities for green products via the establishment of a valueadding industry chain and development of highly differentiated green energy products. Because the green energy industry faces high R&D, mass production, and other costs during the initial period, it must rely on product design improvements and clustering of up-, mid-, and downstream industry chain segments to steadily reduce costs. Apart from clarifying the mutual relationships of different industries during the development process, the establishment of an effective green energy industry chain will consequently also facilitate integration of the industry's raw materials supply, manufacturing, and market demand levels. Furthermore, in order to stimulate the development of enterprises connected with the industry and thereby bring about closer linkage of the industry chain, which will enhance product added value, facilitate development of new overseas markets, and strengthen the competitiveness of green energy products, the government must help the industry chain develop various green energy product sales channels.
Key Raw Materials and Production Equipment.
Production processes will require advanced materials and energy-conserving equipment if the green energy industry is to develop low-carbon, high-value fuel systems. However, because foreign green energy equipment suppliers have a lock on process design and production equipment, domestic firms have little room in which to develop equipment on their own. If individual companies cannot independently develop large energy conservation, low-carbon equipment, it is recommended that green energy industry parks implement energy integration plans aimed at increasing the energy utilization rate and easily the energy conservation equipment investment burden borne by individual firms. In addition, the green energy industry should strive to reduce carbon costs and enhance the efficiency of production processes in order to achieve the goal of lower production costs. At the same time, the industry should seek to establish green, low-carbon product brands, and the products bearing these brands should comply with the green energy product environmental sustainability requirements of the leading countries, while this will also promote attainment of Taiwan's economic development, energy conservation, and hazardous substance discharge reduction policy goals.
Protection of Intellectual Property
Rights. The green energy industry possesses many patents protecting key technologies. These intellectual property rights require legal protection, and application for patent rights can reduce the risk of infringement. The ultimate goal of the intellectual property rights system is to encourage economic, cultural, and technological innovation and continuing development, and creators and inventors are thus granted intellectual property rights subject to protection. Because the protection of intellectual property rights is a crucial precondition to industrial development, the government should create a system for the utilization and protection of high-value patents, while training personnel knowledgeable in intellectual property practice. The protection of intellectual property will promote the establishment of a "knowledge demand market" worthy of the name, consolidate the nation's intellectual property knowledge base, and fulfill society's responsibility to respect intellectual property rights.
Subsidized Purchase Prices and Various Subsidies.
Because Taiwan's green energy market is still in the preliminary development stage, many of the most common forms of renewable energy (such as solar and wind power) cannot reach the minimum level of economies of scale due to excessively high production costs and are therefore dependent on government subsidies, which can promote both expansion of supply and increased application by users. For instance, "renewable energy wholesale power purchase rates" drafted on the basis of the Statute on the Development of Renewable Energy and announced by the government in 2010 provide the 20-year guaranteed purchase of solar power at the rates of NT$11.1-12.9 per kWh. This measure has induced the establishment of numerous large solar generating facilities. Although this has encouraged the establishment of a solar power industry, subsidies of this kind are a major fiscal burden on the government, and the fact that other types of green energy firms (such as wind power and biomass energy firms) do not receive such generous subsidies has caused firms in other green energy fields to question the fairness and reasonableness of current renewable energy subsidies. Furthermore, since the wholesale power purchase prices determined by the government must take factors such as development costs, recovery schedule, and the industry's economic effectiveness into consideration, the government should provide sufficient investment incentives, subsidized purchase prices, and various other subsidies in order to ensure favorable conditions for the development of the industry. In summary, in order to expand the green energy industry, the government's subsidized power rates and various subsidies should embody the principles of fairness and reasonableness. In order to promote green energy opportunities, substantive incentive methods should reflect the experience gained by the leading countries, encourage reasonable return on investment, fixed recovery schedules, and technological progress, while allowing the progressive reduction of subsidized purchase fee rates.
Conclusions
Driven by the global trend toward sustainable development, the green energy industry is attracting considerable attention worldwide. Due to Taiwan's relatively scarce natural resources and high dependence on imported energy, to ensure a reliable energy supply, the government has adopted the development of a green energy industry as a policy tool for achieving sustainable development, energy conservation, and reduction in carbon emissions. Nevertheless, the green energy industry faces many developmental roadblocks that can be overcome only through the concerted efforts of government and industry. The chief goal of this paper is consequently to explore factors influencing the development of a green energy industry in Taiwan, as well as to analyze key factors affecting the development of a green energy industry via the views of experts in government, industry, and academia. The study's empirical analysis employed an AHP expert questionnaire to systematically assess the importance weights of developments factors and obtained the following results.
(1) There are three important assessment aspects-"technology, " "government policy, " and "investment"-influencing sustainable development of green energy industry in Taiwan. (2) The top six key factors influencing sustainable development of green energy industry in Taiwan are "establishment of key technological capabilities, " "degree of integration of relevant laws and regulations, " "establishment of an industry chain, " "key raw materials and production equipment, " "protection of intellectual property, " and "preferential purchase price rates and various subsidies, " respectively.
In addition, this study provides the following recommendations for government and industry, concerning possible follow-up research.
(1) Recommendations for the government are as follows.
The development of a green energy industry is a worldwide trend, and the government can play an important role in the development of this emerging industry. In the future, the government can adopt green energy product standards and certification systems consistent with international norms, expand the size of the industry, promote systems integration, and provide assistance in the form of financing loans, product purchases, and promotional measures.
(2) Recommendations for the industry are as follows. Because the industry cannot depend entirely on government policy to drive its development, the industry must also focus on such major issues as recruiting and training key technological personnel, international technological interchange, efforts to stimulate consumer demand for green energy products, and international product marketing.
Nevertheless, statistical testing of the exclusivity and independence of the various assessment factors was perhaps insufficiently thorough. We therefore recommend that future research on this subject provide a clearer account of the relationships between individual assessment factors, which will facilitate further analysis of the key factors influencing the development of the green energy industry.
